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(54)Title: PRODUCTION METHOD FOR DIELECTRIC PORCELAIN COMPOSITION AND PRODUCTION METHOD FOR 
DIELECTRIC LAYER-CONTAINING ELECTRONIC PARTS 



(57) Abstract 

A production method for a dielectric porcelain 
composition having at least BaTiOa as a main 
component, a second subcomponent represented by 
(Ba,Ca)x SiO2+x(x=0.8 to 1.2) and other subcomponents. 
The main component and at least part of the other 
subcomponents (excluding the second subcomponent) are 
mixed together to prepare pre-calcination powder which 
is then calcinated to provide calcinated powder. At least 
the second subcomponent is mixed with the calcinated 
powder to obtain a dielectric porcelain composition 
where ratios of respective subcomponents to BaTiOs as 
the main component are to be specified molar ratios. A 
monolithic ceramic capacitor can be obtained which can 
satisfy, even in the case of an ultra-thin dielectric layer as 
thin as up to 4 jim, both X7R characteristics (EI A Spec.) 
and B characteristics (ElAJ Spec.) that are capacity 
temperature characteristics, and which is small in 
capacity change with time in a dc electric field, long in 
acceleration life of insulation resistance and small in 
capacity reduction under a dc bias. 
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m m m 

Yb$■fr•rv^S (#gi¥0 3- 1 3 3 1 1 6-^42t|g. 4$fF^ 2 7 8 7 7 4 6-^) o 

^(OmmmtUifimm^tlX^.^^ (1 . Bum, et al. , "Hi 
gh Resistivity BaTiOa Ceramics Sinte 
red in CO-CO2 Atmospheres" J. Mater. 
Sci., 1 0, 6 3 3 ( 1 9 7 5) ; Y. Sakabe, et 
al., "High— Dielectric Constant Cera 
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mics for Base Metal Monolithic Capac 
itors" pn. J. Appl. Phys., 20 Suppl. 
20-4, 147 (1981))o 

^s^tMirc (iR) (D-mum^m^ifim<s {tm^4A5^£v^i:^^oF^g®*5 

-5 o 

-fb^^s- 5 5°CA^^ 1 2 5°CcDr^T*± 1 5 %Wf*I (S^P^J^ 2 5 "C) h^isb^ti 

■rv>So x7Rj|^t4<£?i5£t- ^j^Jii^gi^e i - 3 6 i 

7 O-^i&^lz^^ti^BaT i O3 +SrTi03 +MnOI^©Mfi£*s^?>n-C 

m?Lit4 o'ct?5 0 voii^ai^^ 1 0 0 omm^im-r^t. ^m<D^<tmi^- 

2 5-8 5''C®F^-f± 1 0 (aip^Jg2 0°C) il^tf) ^t^TV^:So 

^fes CI©ffe. iSJ3l^i40Mm#:at5$Ig£i^h L-TJi. #I|BS5 7-7 186 
6-^i&^lZ^^^tL-tV>:5BaT i O3 +MnO+MgO. J|tli^6 1-2 5 0 
9 0 5-#:&^lZ§i^^nTVN^ (Bai_x S Px O) a T i i-y Z O2 +a 
( (1-z) MnO + zCoO) +y5 ( (1-t) A2 Os +tL2 O3 ) +w 
S i O2 (fci^Ls A = Nb, Ta, V ; L = Y ^ fe{i^±M^m) s #li¥2 
- 8 3 2 5 6-^i2r^^3PB^^nTV^i)B aa Cai-a SiOa <&^iDbfc5^^> 

;t«4/zmWTi:VN^®^Ji©il-&t3{±s ^m.(DUm.^. aM^WTT-O^S 
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^MSf ^^i:^i^^m^3ilLv^o m:^it. nmme 1-25090 s-^^^^jct 

«^^^*5M^j■®m-a•{Z:feV^T^fo. ^M®S^#j4T-^^X7R4t<4 (EIA^ 

MfiK^B am T i 02+„ "T^^tL, HulBSajsei^ct'CDmds 0 . 9 9 5 ^m^ 1 . 
OlOT-^b. nAsO. 9 9 5 ^n^l. OlOT'^t)^ B a ^ T i hcDiti^ 0 . 
9 9 5 ^Ba/Ti^l. 0 1 0 7?^ ^S^gg^^, 

b u =3 > ^^>9. L x^tsm,^^n\x $>^^2Um^il. 

BUlBII2IiM^*s (Ba, Ca)x SiOa.x (fc^Sb. x=0. 8-1. 2) 
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MgO, CaO, BaO, S r 0*5 J:t5 C r 2 O 3 i3^^m^^ti^{^>U<, 

M 1 mim^ : 0 . 1 ~ 3 ^ 
^ 2PJ££^ : 2~ 1 2^;^. 
^31iM^9' : 0. 1~3^;k 

m4m\m.^: o. i — i o. o^)v itatzv. m4:mm^(D^)vmts nm 

HU3E^2giM^*s (Ba, Ca) x S iOz+x (fe^L. x=0. 8~1. 2) 

MgO, CaO, BaO, S r O j3 J:t;f C r 2 O3 iy^ ^m^^H^iPU <_ t'b 
V2 O5 , Mo O3 ^JcfctFWOa *^?>M4R^n^{J^5&< l®<^-^tf^3iij 

mm^mm'if&mz. tutB^ 2 Mij^g^ mm^m^i 00^ 
Id ^ -r s =&iij^^cr) hb* 
II 1 mm^ : 0 . 1 — 3 ^ 

^2iiM^ : 2 - 1 2^;k 
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H 3 &im^ : 0 . 1 ~ 3 =E)V, 

ii5iiM^:o. 05~i. o^)i^-^$,:hmmi^mmmm.^^m^zti!fiti^- 

«if!K^©il3^l&^i:LT{i. ±l3Lfe^Ybi^^^cDrM^i^. W-^^■^b^^S«^^:i, 
^ilA^T-t^AS. ^3fe£[BtCj;i5±I3Lfc^fb^^^ia^^<b^h^cS=&«-fb 

1-0. 7//m. ^e>{Z$f^ L<{iO . 2-0. 7>uinT-fe-5o 
(D^Myzm) / (Ti+||41iM^©^jg^^) ^fcJ± (Ba+^4 

if ^ L < {i 5 0 0 ''C^:i± 1 2 0 0 "C^JiT-fe b . ^ ^ I3$f ^ U < fi 6 

0 0-9 0 o-CT-feSo ^fe. ui^m'^it^^iz. m4mm^(Dmmiifi^^tix\.^ 

^CV^^^^3ii, <5^?g^«i. $f^L<ii6 0 0-1 3 0 O'C. ^^tZ$f^U<Ji 
9 0 0- 1 3 0 0«C. ^t^tCif^ L<Ji 1 0 0 0- 1 2 0 Q-C-C-fe^So 
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M-b^ 5. ';/i7r3>7^>+J-r-^oTs BaTiOa : 10 0^;i/. M 

gOS feJiC aO©{i>:fe < t^im,: 0. l — S^^K MnO : 0. 0 5-1. 
0^;i/. Y2 Oa : 0. l — S^;!/. V2 Os : 0 . 1~3^;U. Baa Cai- 
aSiOa (a{±0~ 1 ®^T*$>S) : 2~ 1 2^;i/^CCD^;H:ft-&tf^«M 

BaTiOa Mg0^fc{±Ca0^fcMMat-J:o-tMg0^fe{iCa 
OlZtj^^<t^!^(D'ptji<: ^cfe ia^^i;?)ig^bs 9 0 0°C~1 3 0 O'CXiEi^^ 

M-fe^ ^ «y ^n^7">-9-r-S>o"C^ BaTiOa :100^;WM 

g0^fe{iC aOO{i>>& < Ji*) la: 0. 1~3^;K MnO:0.05~l. 
0^;i/. Y2 O3 : 0. 1— 5^;i/. V2 Os : 0. 1 ~ 3 Baa Ca,- 

aSiOa (a{±0-- 1 cD^T*afei)) : 2 ~ 1 2 ^;v^iI©^;H:tT-^tfjS«M 

BaTiOa Mg0^fc{±Ca0^fe{i^^l!lSt::i:o-CMg0^fc{±Ca 

'fb-^tJx Y2 O3 1^fz\±nim^\Z^-DXY 2 O3 H^CS^b-^i^x j3<tt5V2 Os 

9 0 0°C~1 3 0 0 °CT-{gM^ 
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*^Hj{zj;n{i. m2Mm^^m\.^x. ^m^n. ^iiim^, msmim^. 
X. ^mB^i^m±(Dm05.^^^y^^nmt^:iiiifix^. ^o!>mm. mmmcD 

^M<Dmmmtifi^h:^<. mmm.m(Dimmm^t^&<. mmm^TxcD^mmT 

^°niztifMizm\,^^ti:Bmmi^mmmm^^m-r^ziii!fix^:bo :i(Dztit. 
^^mmmizxiDi^isbx^iii^titzo 

^tz. ^^mizm^^m:^mxn^titc:mmi^m^mmmt. mmmwc-r^j: 
vau-r^^^tLX'hmmifimmx^^o 
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:^mm\zm^mmi^mmm^<Dmj^:^mz-Di^xm.mir:hmiz^ ^-r. mm 

^ 1 {c^-TJidiz. :$imm(D—mmmmizm^mmm-\z^^y^z2y^y-iri 
it. mmi$^m2ii\H^mmm3iiifi^s.izmm^titzmm.(Dzi>y'>^mi'^iif^ 
1 o^m-r^o c:(Dr3>7^>-tm^2^<$:i o<Dmmmzi±. m^^^i^i oo^gB 
x?s^Mizmm^titzPi^mmm 3 i:^^#5i-r 4 ^^jf^^g u-c^ 

(0. 6~5. Sinm. $fSb<{±0. 6~3. 2 nun) x (0. 3~5. 
Onmis tif1^L<l±0. 3^1. 6iimi) x (0. 3~1. 9ims $f ^ L < {± 0 . 3 
~ 1 . 6mm) m&X$>^o 

z^sicsm-r^ ctdiiMUT^^o -*ro^^«^4{i. i3>7^>-ttii^2^<*: 
1 o<Dmt^mzMm^iri. ^Mizmm^titii^^mmmscDmmi^mizmm^n 
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mm^Ba.^ Ti02+„ T'^^n. HUsBMfig^4'©m*sO . 9 9 5 ^m^l. 
OlOT'^D. ni^O. 9 9 5 ^n^l. 010T-$)»3. B a ^ T i ^©It*^ 0 . 
9 9 5 ^Ba/Ti^l. 0 1 0 t?^ S^fig^h, 

MgO, CaO, BaO, SrO^'^T/rCr. Os *^ e> < i: 

(Ba, Ca) X Si02+x (fe;^ x=0. 8-1. 2) T'^^n^m2 
V2 Os , M0O3 i;cl:i>-W03 *-^^^^n^/>/&< i:*, ias^tfM3iiJ 

^1 i'Jfi£^ : 0. l~3^;i/, 
^ 2 iOfig^ : 2 - 1 2 ^ 
^3iiJJ5£:0- : 0. 1 — 3^;i/, 
^4iijfig^:0. 1-10. 0^;i.T'^:i>o 

^©Jt**^l^;i.T-feS3^{d:. Y2 O3 ®Jt^*s 1 ^;U75:cr)r-J±)& < . Y®lt 
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Ulidfig^Q- (MgO, CaO, BaO, S r 0:fe J:t>'C r 2 O3 ) (D^^mt^ 

m2W\m.'^ C (Ba, Ca) x SiOz+x ] OB a 0:feJ:t;f C aO{±^ 1 ©J 
fig^l3*)^^nSASs ^^mih^X'$>^ (Ba, Ca) X SiOa+x {iili;^*^^ 

(B a, Ca) X S i O2+X xfi. $f S L < {± 0 . 8~1. 2T-fel3. 

ct bif ^ b<{±0 . 9~1. IX-^b^o xt^fh-^-TM^h. -rtatDtbS i.0 2 ifi 
^-t^^h. ^fig^cDBam Ti02 + n tRfiBLXmmH^n^^Mit^^tXLt. 
Oo —13. xifizK^-r^^t. ifej^A^ffi <:^o-C^?g14^M'fb^-a:a:fctox 
L<^CV^o ^ZiiJfig^tZjbH^TB a^C ahOhb^JM^-e^ «3> -^^^ 

It ^^#-r S * Of o T <fe ct V^o 

ig3iijE£^ (V2 Os , M0O3 *5ctt;fwo3 ) <D^mm.i^{}>u-r^:bh. m 

^4iiM^ (R^'fbtj) o^#s*s^i>:fe-r^si:^ i^mm.tfi<Dmmm^i^m< 

f\,^<D^x^. XI Rm'&^m^-^'^^m.^i^io\±. mAWiWL^cD^x^s Ym 
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and) ^n^^ <-r^^^t^miro ^<DJiotj:^m^-i-^lzm^t^it>lzt±, m 

$f^Ll^o tztdiy. ^^^*^^^<^'^^^*^^-r^^iinmum!mmzmmm^-^ 
mum.ifi^jiXj^mmm.m,<Dm^m^ (ir#^) ^^mr^^^^m-to tzfzL. 

O3 it. m^i.<i±. ^fiS^i 0 o^;l/{cMLl:l^;^JL^^T^ ^ €>tc$f ^ u < 

^C4b\ Sr, Zr:j3J:t;fSnO{i>:5c<i:^foiM*s. h;^ig^;^gg 
r 5 * © B a ^ «± T i S L T V ^ ^ ^ ^ U -SS *^<£?g<ai 

TC^^^tfBa. Ti03.„ m^it (Ba, Sr) TiOa ] ^^fig^iiLT 
^•/-^i^lzJiBCXmntO, 1^3. 0//m. $f^L<{±0. 1^0. 7>czm<Z)l5 
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WO 00/51147 

li«i*:»®Mit{±. m.n. 2-4 0 0. $f S b < 1 0 - 4 0 0 ill" 

S o 

5-c~+i 2 s'co^J^T-ei^ffl^ns^^fflm^gisa^b-rfflvNT^fTi-e^So 

14 (- 55-125 'C. AC = ±1 5%Ji;i*l) ^?SSbs l^^lC. E I AJ^*& 
©B!|t14 C- 2 5-8 5°C-?^Si^{b^± 1 0%Wf*J O'C) 1 

a«M-tr^ ^ ^;/^n>7^>-9-e{is Sl«<*:ai3s Mn. 0. 0 2 V//zint^±. 
#tz0. 2V/>uinW±> i^^izi±0. 5VX^mt^±. -JiSlZ 5 V/z/ma^ 

^ CD cfc a ^m#*JAp t) o . ^m.<Dum.^m±mi^r^^-!: ^ s o 

#^SJibT{is NiSfeJiN i-^^*s$j:^l^v^o Ni-^^iibTtis Mn, C 

i*igp«is«cDjp^{iffi^^i3j^;b-rjSi:^^-m(^ctv>*s. mm. o. 5-5 

/zms $f^b<ii0. 5 — 2. 5>um. ^ C$f ^ b < 1 - 2 /zm^S-C*^?)o 
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^^mm(Dm^i±mmmizj;t:^[^xj&m:^^:^nni£^\,M^, mm. io~io 

-r^dC^*>. M2iiM^T'^^ (Ba, Ca) . Si0..x ^^V^T. ^fig^ (B 
a„ Ti02.n ) miwm^ (t^^^iiMs0^r:zi^Ca.0^tzltmm^miZ 

ltmMlZ^':>XV2 Os il^diSftl^^) . ^4iiM^ itzil^i^Y^ 03 ^fe 

^C4b\ ^MSl3J:o-rMg0^fe{iCaO{c:feS<b^i^i:L'r{i. MgCOs , 
MgCl2 , MgS04 , Mg (NO3 ) 2 , Mg (OH) 2 , (MgCOa ) 
4 Mg (OH) 2 , CaCOa , CaCl2 , CaSO^ , Ca (NO3 ) 2. 

^fc. mmmiz^r^XMnOizrj:^^t^!^h{.Xl±. MnCOa , MnCl2 , 
MnS04 , Mn (NO3 ) 2 tjit\ ^rcitZti^<D^:^!^il^mm^ti^o ^^c. 

mmmizx^xYz o, jc^si^^b^^huTfi. YCI3 , Y2 (so^ ) 3 , 
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Y (NO3 ) 3 . Y (CHa COO) 3 . YT)].Zi^i.h'i3it\ ^fcficn^© 

vcis , V2 (SO4 ) 5 , V (NO3 ) s tj^h\ ^r^itztif^<D^7k!^ifim 

wumm : 5 0-4 0 0 'cy'mm. ^i^t^i 0 0 - 3 0 0 -cx^m. 
: 0 . 5 mm-- 6 mm. mzi^s mm. 

<^^^2iiJfig^T-$,S (Ba, Ca) X SiO^.x < i:<fe^in u ^ 

\z.^L^mz^\:,-c. ^bo^iffli^^^jaL-t. my^x.t^m.mm.m.m^'^mmzr ^ . 
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1 -3^111. $?^L<tiO. 1-0. 7 ummm.X$>^o 

mmn\^m\zm^^ixT. mm^i^-v^tj,}^^ mm^^i3mzm\^x. 
^^^t^^^^^Y^cDmi^\i\^^)i.(D^mm\z^\zum\±ti:<. ^^no^m 
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^mmi!^mms.^^m^(D^^m:it. ^—x v±mznL. 50-8 omM%m 

: 5-3 0 0°C/^P^. mz 1 0~1 0 0*C/B#P^. 
^itiaig : 1 8 0 ~ 4 0 0 "C. 1^\Z 2 0 0 ~ 3 0 0 
SJg^it^P^ : 0. 5~2 4^F^s 4^13 5 2 0 ^F^. 

^fc> *teJ5e^®«^ia^{i. $f^L<{±l 100~1400°C. ctl3$f^b< 
150-1400 ^e, tc$f ^ L<{± 1200 — 1300 'Cf^) So %W 
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wumm. : 1 0 0-9 0 0 -cy^m, ^ittc 2 o o ~ 9 o o -cymm. 

umunmm : 0 . 5 ~ s mrs^ - 3 mm. 

^mmm : 50-500 "cxmrs. ^i^iz 2 0 0 ~ 3 0 0 »c/^f^o 

7'^-;i.#H^^O^^^ff{i. 1 0--1 0-'atmi:f-i.C^A^$f^LV^o 
T-n-^K^^c^^^^^ti^ 1 2 0 O-CI^T. 1${I5 0 0-1 2 0 0-0^:^^ 

^^«^^B$F^ : 0 . 5-12 mm. ^Nf 6 - 1 0 B^P^, 

^^aiii^ : 5 0-6 0 Q'cymms ^i^tz i o 0-3 o o-cymm 

-7 S-C^^As^?^ UV^o 
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m(Duwu^^-cN2 i^^^^^^itmmiytzNz ■^:^mmn.Txmuvtc'^. m- 

M{:J-SCii:A^$f* Lv^o ^fes UTJis N2 :*f:^#ffl^T"r*«i^?S 

mvtzN2 iiHz ii(Dm^^:^^x 6 0 0 o'cizxi o^m^immum. 
tz}i^\t. :^mmzgh^m.m.ijmz^^n{Df\.^mm.im^mm^i±. mmm 
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se^tZJ;t)^§^tlfe)|^^0. 2-0. 7//mCDBaTi03 ^M^^feo MgO^* 

0©il*4^LT®^>f^^>.i7Aj^^^hLT{±s (MgCOa ) 4 Mg (OH) 
2 • 5H2 O^fflVAfeo MnO(Di^3|4hLT®^^^i:L-C{±. MnCO 

(Bao. 6 Cao. 4 ) SiOa ii. BaCOa , CaCOa ^JiUS±02 

^£tg^T-$)^BaT i O3 i:. M lEM^cDmnX'^^^y^t^^A^ 

i^mmmmt. 1 0 o^^K^BaT i 03 izmlx. MgoizmmLx2. 
i^^\^(D-^y^^>^Ammm^^mLx^^t,. z(Di^^mm<i^rpcDm^ 

m^<D^JVi:t: (B a.+m IWrn^^CD^m^mU s) / (Ti+M4PM:9-Pti 
©^M5t^Y) SSg-<fei:C5. ^ltc^^J:a{z. 1. Q 2 ix^-ot^. ^fe. 
^^I'it: (Ba+^4iiJfiE^4'<^)^M5t^Y) / ( T i +^ 1 HM^Pt^o^jp^^ 
^Mg) Sil|-^;^ch3 5> ^lt3^-rj:3lz, 0. 9 7 9 4T-^o7io 

: 3 0 o'c/^r^, 

^it^Si^ 1 T-JiT 1 ) : 500-1350 "C. 
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issp^i^^p^ : 3 mm. 

^^(DiEmm^mznLx. mzizw^-r^oiz. 3. o^;kd (b 

ao. 6 Cao. 4 ) S i O3 . 0. 3 7 5 ^;i/©Mn C O3 s 0. l^;i/®V2 O 

i^)^=2-7'myr^-)\^5.)nzj^y) 1 emm^M'^Lf^miz^mi.s mmmm<D 

4. smm^h, ^it^^iy>4 omm^ii. mm:^^)v2 omm^t. 
jix ifv^yhG mm^L. T±h>4 mm^ - )ux i 6 mmm-^ 

m&^il. :sL^)\.^)\^u-^: 3. OaSgPh. ^7 h U T^-;!/ : 0. 4^ 
™b^w:V^^CD) «l^^feT•^5fe^-t««L. ^O^. 1 2 0 "CiJ iitjc i 5 p a®. 
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: 1 5 'cxmm. 

^^^^ : 2 8 0 °C. 

Sj^«i#B$r^ : 8 mm. 
wi^mm : 2 0 o'cym?^. 

UW^m : 1 2 7 0 "C. 

^^^^BtP^ : 2 ^P^. 

^mmm. : 3 0 0 °C/B$F^, 

#Hm:??;^ : iDMLfeNa +H2 m^^':^. 

mm^S. : 10-'^ at mo 

UW^m. : 1 0 0 0"C. 

^a^^^B^r^ : 3 mm. 
i^&j^^ : 3 0 0 'cymm. 

mm-^^m : 1 0-«a t mo 

h^HulB^StCte^i^L. AnSUfeNz +H2 ^H^T- 8 0 0°C{ZT 1 0:9- 
P^^figf S C ^ J: b Bfig L feo 
Cl®J:d{CLTf#^nfe^-y->3r;i,o-9-^'X«. 3. 2mmxl. 6mmxl. 
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ttmM^' ( g r ) " " 

™t^-»t>r;i/lZ^^Us 2 5°C^Ci5V^■r. LCR^— ^iCctblkHz, IV 

mmmEE (vb) 

^immmm^mK mm^m. (ir) *s2x i QWTtzT&^s^tr-o^r^^^ 
^^p^hLfeo ^^^m.2iz^-ro =2>7^>i^©jiriX^4*5 

«fl^^y:7'r3>7^>-9-®-t?->r;i/t3^L. - 5 5~+ 1 2 5 "CCD^S^tgHT-^ 
a^^iJ^L. X7 R#|4^^S^?)*^i:'a*^SIi^fco ^4ds S0^{3{i. LCR 
^ — ^t:m\^\ S!I^«£E{± 1 ViiLfeo ^S^'fb^*s± 1 5 %J-:t|*l (SipiaS2 

5'C) ^m^-r^t^i^ois^^m^tcio m^-r^m-^^o. ^i^b:&v^j^^^x^; 

Ufco 

B 4^1413 ov^-r{±> L CRp<— ^ — J; ^)^ - 2 5 ~ 8 5 •C{Zov^T^ 

^mffi 1 v-r-^MSiflij^bs ^m.mtmi^± 1 o%i:x\^ (SspsjS2 o-c) 
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®Si (Ba + ^liM^) / (T i +^4iijfigt9') 
©ij ( B a +m 4 iJfig^) / ( T i +^ 1 iiJBg:^-) 





(BOl) 


Tmf^ 1 




BaTiOa 


^ J. 


^3 
V2O5 


^4- 


^ttT- C - 

m 5 
HnO 






Tl 1 

CO 


|a 1 


100 


2.1 


HfO 










1.021 


0.9794 


500 1 


Ia2 


100 


2.1 


MgO 










1.021 


0.9794 


600 1 


|a3 


100 


2.1 


HgO 










1.021 


0.9794 


700 1 


Ia4 


100 


2.1 


HgO 










1.021 


0.9794 


800 1 


|a5 


100 


2.1 


MgO 










1.021 


0.9794 


900 1 


|a6 


100 


2.1 


MgO 










1.021 


0.9794 


1000 1 


|A7 


100 


2.1 


MgO 










1.021 


0.9794 


1100 1 


|a8 


100 


2.1 


MgO 










1.021 


0.9794 


1200 1 


|a9 


100 


2.1 


MgO 










1.021 


0.9794 


1300 1 


|a 1 0 


100 


2.1 


MgO 










1.021 


0.9794 


1350 1 


A 1 1 (ti-.mm) 






















Bl 


100 


2.1 


CaO 










1.021 0.9794 1 1000 1 


Ib 2 


100 


2.1 


CaO 










1.021 1 0.9794 1 1100 



|c 1 


100 


2.1 1 


IgO 




4.2 


Y2O3 




0.9798 


1.0206 


700 1 


Ic 2 


100 


2.1 


HgO 




4.2 


Y2O3 




0.9798 


1.0206 


800 1 


|C3 


100 


2.1 


MgO 




4.2 


Y2O3 




0.9798 


1.0206 


900 1 


|C4 


100 


2.1 


MgO 




4.2 


Y2O3 




0.9798 


1.0206 


1000 1 


Ic5 


100 


2.1 


HgO 




4.2 


Y2O3 




0.9798 


1.0206 


1100 1 


Ic 6 


100 


2.1 


HgO 




4.2 


Y2O3 


0.375 


0.9798 


1.0206 


700 1 


|C7 


100 


2.1 


HgO 




4.2 


Y2O3 


0.375 


0.9798 


1.0206 


800 1 


|C8 


100 


2.1 


MgO 




4.2 


YzOa 


0.375 


0.9798 


1.0206 


900 1 


|C9 


100 


2.1 


HgO 




4.2 


Y2O3 


0.375 


0.9798 


1.0206 


1000 1 


Ic 1 0 


100 


2.1 


HgO 




4.2 


Y2O3 


0.375 


0.9798 


1.0206 


1100 1 


Id 1 


100 


2.1 


MgO 


0.1 


4.2 


Y2O3 


0,375 


0.9798 


1.0206 


500 1 


Id 2 


100 


2.1 


HgO 


0.1 


4.2 


Y2O3 


0.375 


0.9798 


1.0206 


600 1 


Ids 


100 


2.1 


MgO 


0.1 


4.2 


Y2O3 


0.375 


0.9798 


1.0206 


700 


Id 4 


100 


2.1 


MgO 


0.1 


4.2 


Y2O3 


0.375 


0.9798 


1.0206 


800 


Id 5 


100 


2.1 


MgO 


0.1 


4.2 


Y2O3 


0.375 


0.9798 


1.0206 


900 


ID 6 


100 


2.1 


MgO 


0.1 


4.2 


Y2O3 


0.375 


0.9798 


1.0206 


1000 


Id 7 


100 


2.1 


MgO 


0.1 


4.2 


Y2O3 


0.375 


0.9798 


1.0206 


HOC 


Id 8 


100 


2.1 


MgO 


0.1 


4.2 


Y2O3 


0.375 


0.9798 


1.0206 


1200 


Id 9 


100 


2.1 


MgO 


0.1 


4.2 


Y2O3 


0.375 


0.9798 


1.0206 


1300 


IE 1 


100 


2.1 


MgO 


0.1 


4.2 


Dy203 


0.375 


0.9798 


1.0206 


800 


Ie 2 


100 


2.1 


MgO 


0.1 


4.2 


H02O3 


0.375 


0.9798 


1.0206 


800 


|e 3 


100 


2.5 


MgO 


0.1 


3.0 


GdjOs 


0.375 


0.9951 


1.0049 


800 


IE 4 iitigtm) 












Gd203 








ML 


Ies 


100 


2.5 


MgO 


0.1 


2.8 


Tb407 


0.375 


0.9971 


1.0029 


800 


Ie6 i&^m) 












Tb407 
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0^;i/CML. MgOgl^-r'2. l'E)V(D (MgCOa ) 4 Mg (OH) 2 -5 
H2 Os 0 . 3 7 5^;KDMnC03 s 3 . 0^;i/CD (B ao. e G ao. 4 ) Si 
Oa X 0. l^;i'©V2 Os . :fectt>'2. l^;i'©Y2 O3 ^^JnbfcrM-&i|?^#: 

<&fflv^T^3!B^£S^Tofew^(i^ Htii3IIJSfiaji®-9->r;vJi|5iii^zu-rs P3a4^-9- 

mmm 2 

milZTjk-r^^lZ. ^ 1 iiM^t:L-rCaO?£ffiV^. M^^SliaSS 1 0 0 0°C:}3 

=3>7^>it<7)-9->r;i/B 1 i5«fct>-B 2 ^mmL. mmm 1 ill5l#^is^^^f oto 

{g^3feBU«&#:t1'®#^fie^®^;i^i:fc : (Ba + Ca) / (Ti+Y) 
^fchCl^s ^ 1 fZ^-TctaiC. 1. 0 2 1t:^^feo ^fc^ ^;H:t : (Ba + 
Y) / (T i +C a) ^1 tZ^-TctaiC. 0. 9 7 9 4-e&o 

^Mfi?ll3 

^1 JC^-TJ^ofZ. igi^BU«^#:t|'f3. m4s%^t\u'C. 2. l^;i/®Y2 O3 . 
^fe{i2. 1^;KDY2 Oa ^0. 3 7 5^;i/®MnC03 13^*0 

m.m^^^7 0 o~i 1 0 o'CiiLtiiiimt. mmmi hmmzLXs R^^-y- 

iS.^mmi^^(Dm&^^(D^)\yit: (Ba+Mg) / (Ti+Y) Sfi 
^tczilZ^, miiZ^-r^'DiZ, 0. 9 7 9 8T-$)ofeo ^r;i/it : (Ba 

+ Y) / (T i +Mg) ^1 C^-r«fcatZs 1. 0 2 0 6-C-fe 

^1 tc^N-rJ:3i;. -(S^^BuJfi&^i^tfi^. S3gg^i:Lt:o. i^;i/®V2 Os s 
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^C*5x iS^3S!BU)||&'*4i£Di(^^fi5^(D^;i/i:b : (Ba+Mg) / (Ti+Y) :£si 
^1 JC^fctaiZ. 0. 9 7 9 ^fc. ^;Ht: (Ba 

+ Y) / (T i +Mg) ^m^tdhZS^ mUZTfs-tJi^lZ. 1 . 0 2 0 6T'^ 

^M^J 5 

m:HZ7jk-tXolZ, m4m.'^hlLX<DY2 O3 tCftx-r. Dyz O3 tfe{±H 
02 O3 2. l^;i/©##MT-«Hu«&#:ttilc-^W^-fr> iK^^^^SOO 
•ClCLfelit^fi. tuIB^iiS^J4 i:|5j#iz LT> P3tt*^it>r;i/i5J:t>-n >7^>+^- 
2iz^-ro 

*4b\ i5^H>r*&<^4'<D4$^J5K^O^;i'Jt : (Ba+Mg) / (Ti+Dy^fc 
tiHo) ^ii-^feiiC:^. ^1 iC^fctatC, 0. 9 7 9 8T-$>ofeo ^ 
;Pi:t: (Ba + Dy^fcJiHo) / (Ti+Mg) ^ 1 tZ^I" 

cfc-5{z:^ 1. 0 2 0 6T-^ofeo 

«lf3^t-=taiZ. ^4gg^^UT©Y2 O3 iZftx.X. Gd2 O3 1, 

Mj^um^a 0 o'CizLf^mmt. mmmmm4tmmizLx. va&^v 

U^WiBi:^^<7^<^^m-^<D^)]/tt : (Ba+Mg) / (Ti+Gd) ^ 

m^tzhz^. m.nzm-rjio{z. o. 9 9 5 iT-a&ofeo ^;i/ht: (b 

a + Gd)/ (Ti+Mg) SBl-t:fei:Ci5. ^ ItC^-TJ: d 13. 1. 0 0 4 9 
Jtitg>J2 
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mmXVFmiZiZmir^olZ, {5^§-y-rs^££^T*afeSB aT i O3 : 10 
0^;HC^b> MgOg|^T-2. 5^;i/® (MgCOa ) 4 Mg (OH) 2 • 5 
H2 0.3 7 5^;i/®MnC03 s 3. 0^;i/© (Bao. e Cao.* ) Si 
O3 . 0. 1^;KDV2 Os ^ :fcctt>*l. 5^;i/®Gd2 O3 ^miaLtcM'^'i^ 

m mm'7 

^m^f^fcfcaiCs m4m^hLX(DY2 Oz ^Zft^X. Tb* O7 ^^ 0. 

{S^Hu5i!&i*:«f ®4§^fig^©^;i/it : (Ba+Mg) / (Ti + Tb) 
m^tdhZ.^. ^1 iZ^fctatC. 0. 9 9 7 1T-$)ofeo ^fe> ^)Vit: (B 
a + Tb) / (Ti+Mg) S^^feild^^ « 1 tci^f J: a 13. 1. 0 0 2 9 

m.m<iiXJFm2lZ^^-r^^lZ. i^m^^t-r. ^5g^"e$)^BaT i03 : 10 
0^;l/^zMU^ MgOg|^T-2. 5=E)l<D (M g C O 3 ) 4 M g (O H) 2 -5 
H2 O. 0. 3 7 5^;i/®MnC03 ^ 3. 0^)]y(D (Bao. « Cao. 4 ) Si 
O3 X 0. l^;i'©V2 Os s :fej:t>*0. 7^)V(DTh4 O7 ^miMLtzM-^W 

iKi^mWi^iZlt^ 6 0~8 0^;i/®BaT i O3 izMi^X. MgOlzmM-i^X 

m3iz^T^}v<D^^^iy^2^mmm^^m^'^. m^mmmzi±. ^4ic^-r 

- 28 - 



wo 00/51147 PCT/JPOO/01103 — 

*5j:^rr>7^>-9-©-ti->:7-;uF i~F 3^ipiiL. mmm 1 tmmrjim.flk^n-o 

^*5. «tu*»'*4'©i|^^fi£^CD^:;i/i:t : (Ba+Mg) / (Ti+Y) 
^tztZ^. m.3iZ7rs-rJi^iz. 1. 0 2 iT-afeofeo t/i. ^;i/i:b : (Ba + 
Y)/(Ti+Mg) ^m^tztZ^. mSiZ^.TJiolZ, 0. 9 7 9 4T'fe^ 

®S ( B a +^ 1 iJfiK^) / ( T i +^ 4 iijjgg^) 
@S (Ba+^4iJfi£^) / (Ti+^lfijfig^) 



F 1 
F2 
F3 






(mol) 




BaTiOa 
60 
80 
70 


^ 1 

1.26 
1.68 
1.47 


MgO 
HgO 
HgO. 


V2O5 






^5 
HnO 


1.021 
1.021 
1.021 
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l-C-fe^1:)->7';V'«A 1~A 1 0. Bl, B2. Cl-^CIO. D1~D9. 

El. E 2 43<tt>*F i~F 3 h^hbit-r^ch-r's mmm<D:^i^. iRCDimm 

■^D 2~D 5 h^tm-t^:iiiX'. iRi^mmi^m3.m.hu^um^mwizm^-r 

^fc. ■tf->:7-;i/#-^c i~c 1 0 jsitj^D i~D 9(Dmm^mm-r^:zfr^. 
is.mmnmzm4Em^i^^^ti^m^izi±. ikt^u^its s o o«cj-:i±i 2 o 

0'C*?i. iffSb<{i6 0 0~9 0 0°C*s$f^L.VNil2i*s5t^-^.^fe^ -9. 

>7-;ws-^A l-'A 1 O^^^mSH^-r^diiTN ig^3feHu*&#:4'{::x ^4gijf!g;9- 
01^*4*5^ ^i^■r^^^cV^:^-^^Z{±. UmUmits $f^L<ii6 0 0-1 3 0 O'C. 
^ {3$?^ L < {± 9 0 0 — 1 3 0 0 U < «i 1 0 0 0 ~ 1 2 0 0 'C-e 

^^iZ. itvr^l/S-^A l—A 1 0 iiD 1-D 9 h^j±^-r ^ d -(S^SSIbu 
J|s&#:'t'l3^^nSSg^®^;H:b : (B a+Hlfig^O^JgTC^) / (Ti+^4 

^^iz^tz. -b->:7-;i/s^F i-F 3 ^j:b^-r^^^T% i^mmi^i^^. mm 
^un<D±i^^ 1 0 oas%iiLT. 7 o«s%jm±, r-^n^s oaM%w± 
fflv>sci:As$e:^ ^^v^c^*s^itig-t•tfeo ^fc. 7 o«a%5feM•r•i±^ dc-b 
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M M <D m 

1. Slfig^Bam Ti02 + „ r-^^n. mmKES.^^(Dmt^O . 99 5 
^m^l. 0 1 »5s n*sO . 9 9 5 ^ngl. 010-e$)bs Ba^Ti 

ii(Dbt±^Q. 9 9 5 gBa/Ti^l. 0 1 OT•^^^s£^i:^ 

2 .mmm 2mm.^ffi (Ba, Ca) x SiOz+x (tzizL. x=0. 

8~1. 2) -^m.^ix:s>m^^^L. 

MgG, CaO, BaO, S r OjScfct/f C r 2 O3 *^ e>^JR^ti^{J>75i < i:*) 

Bui3i£^^5553|^#:lc. BuaB^ 2 iijj5g^<£{i>^e < ^*>rM-a-b. 10 0^ 

m 1 iiJ^^ : 0 . 1 ~ 3 

H 2 : 2 1 2 

^ 3 : 0 . 1 ~ 3 ^;)/, 
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m4nm^: 0. i~io. o^;i/ itztdiys m4mm.'^(D'^)vmi±. r# 

3. BulB^ 2 iiJfiK^*s (Ba, Ca) x Si0 2*x (tzfzV. x = 0. 
MgO, CaO, BaO, S r 043 J:t>-C r 2 O3 ^S^^n^'J>^ < i:* 

V2 05 , M0O3 ^j^v'woz i^ibmn^ti^{prj^<h'b im^^tsf^3m 

H 1 : 0 . 1 — 3 

^ 2 lijfig^ : 2 ~ 1 2 
HaiiM^S- : 0. 1~3^;K 

m4W\m^: 0. 1-10. 0^;V (fe;eb. 114 iiM^CD^;W^{i> R# 

'^msm^^io, 0 5-1. o=e)i-c~^jbmm^m^mmm^m^^hi^m 

4. BUsBiS^BuJlJ&^^^fflC^^ix^fig^®^;!/!^ : (B a4-^ 1 gijfig^© 
^^MtlM) / (T i +^41ij££^c?)^M7u^) (Ba+^4gij 
Wu9t<D^m7xM') / (T i liiJ^^S-^^M^m) 1 SS^^ctaic. BulB 
iS^^HUil&i^^spiii iS^^frd Zlii^Jl^fgJcJ; -rsii*^ 2 ^fca 3 iclBm©^ 
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'ij-r^ ^mm. h-r^ mm^ 2-4 © v^ \z mm(Dmnim.mmm 

6 . mmm.m,wmi^^. 5 0 o'cw.ji 120 o'c^m<o>^^-(:^^^ir 

9 . mmis.mmm=^^. mmi^uu(D±i^^ 100 ut> 7 0 

00 ^^W^ MgO^ fe«±C aO(D^I^:fe < Jlfe 18:0. l~3^;i/, MnO : 0. 
05~1. 0^;i/. Y2 O3 : 0. 1~5^;K V2 Os : 0. 1 ~ 3 ^ ;W B 
aaCa,-aSi03 ( afi 0 ~ 1 ©iStT-fe-S) : 2 ~ 1 2 :l®^;H:tT• 
BaTiOa Mg0^fc{iCa0^fe{i^i?fl.SlZcfcc>-CMgO*fc{±Ca 
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U-r^^««M-fe^ ^ ^5;^n>7^>-t)-e^o-C> mmi^mi^. BaTlOa : 1 
0 0^;i/^ Mg0^fei±CaO©/>:&< h<bim: 0. 1~3^;K MnO : 0. 
0 5~1. 0^;i/. Y2 O3 : 0. l.~5^;Vs V2 O5 : 0. 1 ~ 3 ^ B 
aa Cai-a SiOa ( a{i 0 ~ 1 ©^T'$>-5> ) : 2-- 1 2 ^)]y^Z(D^)i^itl: 

BaTiOa MgOS;t{±Ca0^fe{±i?t^SJ3J:o-CMg0^feiiCa 

it^im. Y2 03 t.tzi±mmmizji'DXY2 Os iztj^^hib^m. is^v^vz Os 

la^i^^ife^l-a-U. 9 0 O'C-l 3 0 0°C-r-(g^^§Ufc*J*4^, 
i*:lz^L-C7 0«S%liL±fflv>;5C:2i^#mi;-rS5tt«M-lr^ ^ -j; ^7 zi ^T^^-b- 
13. B a T i O 3 O^pj^JiS^S*^ 0 . 2~0. 7 /z m-eS. S ^1 ^#1^: 
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